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LITTORAL  CURRENTS  PRODUCED  BY  THE  VI HD 


Commander  General  Paulo  de  Castro 
Moreira  da  Silva 

^■In  "Dynamics  of  Up-welling  and  Applications"  the  author  develops 
the  classic  theory  of  circulation  produced  by  the  wind.  The  wind  generates, 
first  of  all,  the  so-called  "drift"  currents,  in  a  superficial  layer  D, 
which  Ekman  named  the  "frictional  resistance  layer”.  But  if  the  flow  of 
the  drift  currents  is  interrupted  by  a  barrier,  such  as  a  coast,  this  gives 
rise  to  a  downward  movement  which  in  turn  produces  a  system  of  descending 
currents  which  coexist  with  the  former  and  form  with  them,  as  a  result,  the 

littoral  currents'.  (  ) 

A 

Table  I  makes/ it  possible  to  determine  the  "drift"  currents,  at  any 
location  at  sea,  at  depth  H,  at  the  surface,  and  at  successive  tenths  of 
depth  H.  The  direction  (angle)  is  always  to  the  left  of  the  wind  in  our 
hemisphere.  Table  II  makes  it  possible  to  determine  the  littoral  currents 
for  various  wind  incidences  with  respect  to  the  coast,  which  are  always 
measured  as  indicated  in  Fig.  1. 

For  all  of  the  Tables,  the  depth  of  the  location  is  expressed  in 
terms  of  H/D;  the  indicated  angle  is  to  the  left  of  the  direction  in  which 
the  wind  is  blowing,  except  when  this  is  negative. 

D,  the  "frictional  resistance  layer"  is,  according  to  Ekman? 


jL2_ 


=  d.V  knots 


meters  yaga  f~ 

and  also  according  to  Ekman,  the  theoretical,  speed  of  the  current  (which  is 

multiplied  by  the  coefficients  given  in  Tables  I  and  II  in  order  to  obtain 

the  real  value  of  the  current)  is  equal  to: 

U  =  0.013  V  »  k'  .V 
o  —i  ■  —  knots 

y  May- 

in  which  V  is  the  speed  of  the  wind  and  <f  the  latitude.  The  author,  after 
analyzing  a  long  series  of  simultaneous  wind  and  current  observations 
recorded  near  Rio  de  Janeiro, found: 
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Dmeters  *  M-  1 

Vaen  y 

IL  =  Q.019  V 


results  which  are  very  close  to  those  obtained  by  Selleck  in  an  independent 
study.  For  greater  convenience,  the  curves  of  Fig.  2  were  drawn  so  that 
they  give  k'  and  d  for  a  wind  of  1  knot  at  the  various  latitudes. 

Take,  for  example,  a  coast  lying  at  1*5° *  and  a  NW  wind  of  20  knots, 
for  which  it  is  desired  to  calculate  the  littoral  currents  from  surface  to 
bottom  in  a  location  with  a  depth  of  b6  m  and  a  latitude  of  30°  S.  From  Fig. 
2,  we  derive: 

D  *  3,  8  x  20  *  76  meters 

Therefore  H/D  »  45/76  a  0,6 

uO  w  0, 026  x  20  *  0, 52  knots 
The  incidence  angle  is,  of  course,  2?0°  (Fig.  3)*  We  have  then  from  Table 

II: 


Surface 

Current 

Current 

Current 

Current 

Current 

Current 

Current 

Current 

Current 


current: 

at  0, 1  H  (  4,  6  m> 

at  0,2H(  9,2m) 

at  0,  3  H  {  13,  8  m) 

at  0,  4H(18,  4  sn) 

at  0,  5  H  ( 23  m) 

at  c,  S  H  (27,  6  m) 

at  0,  7  H  ( 32,  2  m) 

at  0,  SH(36,  8  m) 

at  0,  9  H  <41,4  m) 


0,  66  x  0,  52  *  0,  34  28^ 

:  0,  46  x  0,52  »  0,24  40° 

:  0,  29  x  0,  52  »  0, 15  56° 

:  0,  19  x  0,  52  a  0,  10  90° 

:  0,  16  x  0,52  «  0.08  125° 

:  0,  17  x  0,  52  »  0,09  153° 

:  0,  19  x  0,  52  =  0,  10  169° 

;  0,  18  x  0,  52  *  0,  09  177° 

:  0,  14  x  0,52  »  0,07  180° 

:  0,  09  x  0,  52  a  0.  05  180° 


Angle  with  the  wind  to 
the  left 

rrtO  H  11 


If  we  were  merely  dealing  with  a  drift  current,  the  values  would  be 
(Table  I): 

Angle  vith  the  wind  to 
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current : 
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(1)  In  the  example,  the  author’s  coefficients  rather  than  those  of  Ekman 
were  adopted. 
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